Study area Location and Area
Vanvihar National Park is a national park in India situated in the heart of Bhopal, the capital city of Madhya Pradesh (23.23 o N and 77.36 o E). Declared as a National Park in 1983, it covers an area of about 4.45 km 2 . Although it has the status of a national park, Vanvihar is developed and managed as a modern zoologist park, following the guidelines of the Central Zoo Authority (CZA).
History
About two decades back, a number of illegal stone quarries were operational in the Area and being in the serene and beautiful location on the bank of big lake, many commercial organizations were trying to take hold of this valuable piece of land. Realizing importance of both in-situ and ex-situ conservation of wild fauna, it was decided to provide this area a legal umbrella under the wildlife (protection) Act, 1972 . A committee of experts was constituted to decide the modalities for constitution of this area as a protected area. An area of 4.4521 km 2 of land was notified as national park in the year 1983 as per the committee's recommendation. Efforts of protection and habitat improvement measures resulted in its enrichment in a very short period of time.
Geography
The park is situated on the fringe of upper lake, which is the Ramsar site and the lifeline of the capital city of Madhya Pradesh. The lake adds immense beauty to the landscape of Vanvihar. It is situated at the foot of the Shyamla hill, which is one of the several hills constituting the geography of Bhopal.
Climate
The region has a humid subtropical climate with mild dry winters, a hot summer and a humid monsoon season. Summers start in March and go on till June. The average temperature being around 
Habitat
The park can be divided into five broad habitats based on canopy and dominant plant species.
Grasslands
The grasslands are characterized by open areas where grasses like Dendrocalamus strictus, Acrocera zizanioides, Saccharum spontaneum are the dominant vegetation with very few trees such as Pheonix sylvestris, Madhuca indica, etc.
Savannas
Savannas are areas of open grass lands with very few trees even lesser than grasslands. The grasses such as Panium spp., Echinochloa colona, Paspalidium germinatum, etc are dominant vegetation.
Scrubland
Scrubs in the study area are characterized by trees which are slightly higher in number than savannas with little or no ground vegetation. scrub vegetation is xerophytic, which means "dryness loving" and is adopted to absorb maximum sunlight. Albizia procera and Wrightia tictoria etc are dominant plants in scrubland.
Marshes
Marshes are wetlands frequently or continually inundated with water, characterized by emergent soft stemmed vegetation adopted to saturated soil conditions. Marshes receive most of their water from surface water and are fed by waters of upper lake. Terminalia tomentosa,Brachiaria refetans, Hemidesmus indicus, Linderbergia urticaefolia etc are dominant plants.
Woodlands
Woodlands are comprised of deciduous trees, woody shrubs and ground cover vegetation such as ferns, mosses and lichens. It is dominant in trees like Mitragyna parviflora, Ficus glamarata etc.
METHODS
The transect line method is used to determine the habitat utilization of chital. In this method, lines are placed at random in the survey region or more commonly a set of equally placed parallel lines were randomly superimposed on the study area. The observer walks along each line, recording any animals detected with in a distance 'w' of the line together with their shortest distance from the line (Buckland et al 2001) . In some cases, the distance of detected animals from the observer (so called radial or animal to observer distance) together with the angle from the angle of detection are recorded from which the perpendicular distance from the line is calculated later using simple trigonometry. The perpendicular distances are used to estimate a detection function, which is the probability that an animal is detected as a function of distance from the line. For the basic method, it is assumed that this probability is one at zero distance from the line i.e., animals on the line are seen with certainty. Given an estimate of the detection function, the observer estimated the proportion of animals detected with in a strip extending a distance 'w' from the line on either side. This allows the observe to estimate the density of animals in a given habitat by adjusting encounter rates i.e., number of animals detected per unit length of line. Many animals such as chital tend to occur in groups termed clusters in the distance sampling literature. The whole study area was divided into 26 transect lines for the determination of habitat use of chital. Each transect line was walked once in every season. For one day only one transect line was walked.
RESULTS AND DISCUSSION
In the month of June, 62 percent animals used scrubland, 18 percent used grassland, 12 percent used woodland, 4 percent used savannas and 4 percent used marshes of the study area.
In the month of July, 66 percent animals used scrubland, 18 percent used grassland, 8 percent used woodland, 4 percent used savannas and 4 percent used marshes of the park.
In the months of August and September, 60 percent animals used scrubland, 20 percent used grassland, 8 percent used woodland, 6 percent used savannas and 6 percent used marshes of the park.
Therefore in monsoon, 62 percent animals used scrubland, 19 percent used grassland, 9 percent used woodland, 5 percent used savannas and 5 percent used marshes of the park. Thus in monsoon, scrubland and grassland were overutilized while as woodland, savannas and marshes were underutilized relative to the available area (Fig. 1 ). The animals were mainly feeding in the grasslands during dusk and dawn and rests under the shade of large trees in scrubland during the rest of the day to avoid the heat of sun. In this season the animals were found much away from the water holes of the park.
In the month of October, 49 percent animals used scrubland, 20 percent used grassland, 16 percent used woodland, 9 percent used savannas and 6 percent animals used marshes of the study area.
In the months of November and December, 51 percent animals used scrubland, 22 percent used grassland ,18 percent used woodland, 6 percent used savannas and 3 percent used marshes of the park .
In the months of January and February, 52 percent animals used scrubland, 19 percent animals used grassland, 17 percent used woodland, 8 percent used savannas and 4 percent animals used marshes.
Therefore in winter, 51 percent animals used scrubland, 20 percent used grassland, 17 percent used woodland, 8 percent used savannas and 4 percent animals used marshes of the park. In winter, still the most preferred habitat was scrubland and grassland and thus scrubland and grassland were overutilized and woodland, savannas and marshes were underutilized (Fig. 2) . But slowly the animals had shown movement towards woodlands in this season to browse on the leaves, flowers and fruits of trees due to scarcity of grasses.
In the month of March, 26 percent animals used scrubland, 11 percent used grassland, 53 percent used woodland, 6 percent used savannas and 4 percent animals used marshes of the park.
In the month of April, 24 percent animals used scrubland, 10 percent used grassland, 58 percent used woodland, 5 percent used savannas and 3 percent animals used marshes of the park.
In the month of May, 27 percent animals used scrubland, 12 percent used grassland, 55 percent used woodland, 3 percent used savannas and 3 percent used marshes of the park.
Thus in summer, 26 percent animals used scrubland, 11 percent used grassland, 55 percent woodland, 5 percent used savannas and 3 percent animals used marshes of the park.
In summer, therefore the most preferred habitat used by chital was woodland followed by scrubland and grassland. Hence the woodland was overutilized and scrubland and grassland were underutilized relative to the available area (Fig. 3) . In this season, the majority of animals had moved to the woodlands to fed on the leaves, flowers and fruits of trees because nearly all the grasses, herbs etc in the grasslands became scarce due to the scorching heat of sun. The other reason for their movement was to avoid the rising temperature. In this season, the animals were found very close to the water holes of the park. 
